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Summary Helicobacter pylori infection is a risk factor for developing chronic
peptic ulcers and gastric cancer. The purpose of this study was to investigate the fre-
quency of Helicobacter pylori vacA genotypes in patients with gastric and duodenal
ulcer.
A total of 100 biopsy specimens of patients with gastric (n = 50) and duodenal
(n = 50) ulcer were collected. The specimens were cultured on selective media and
incubated in a microaerophilic atmosphere at 37 ◦C for 5—10 days. The isolates were
characterized to species level by conventional biochemical tests. The extracted DNA
from isolates was used to perform a polymerase chain reaction based, simultaneous
analysis of the cagA status, allelic variation of the signal regions (s1, s2) and the
middle regions (m1, m2) of the vacA gene.
H. pylori isolated from 50 specimens of patients and the vacA gene was detected
in all isolates. Among vacA genotypes the s1/m1 was the most common in H. pylori
isolates from patients with gastric ulcer (56%) and duodenal ulcer (68%).
This study demonstrated that vacA slml is common genotype ofH. pylori in patients
with peptic ulcer and the vacA allele s1 of this bacterium is associated with ulcer.
© 2009 King Saud Bin Abdulaziz University for Health Sciences. Published by Elsevier
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IntroductionHelicobacter pylori (H. pylori), a gram-negative
bacterium, infects the stomach of approximately
50% of the world population. Gastric infection with
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doi:10.1016/j.jiph.2009.08.004. pylori is the major cause of chronic active gas-
ritis and is associated with the pathogenesis of
eptic ulcer and gastric carcinoma. The bacteria
roduce two main cytotoxic proteins: Vacuolating
ytotoxin A (vacA) and cytotoxin-associated gene A
cagA). When these proteins enter the host cell they
nterfere with the host MAP kinase and apoptosis
ignaling pathways leading to aberrant cell growth
nd premature apoptosis [1,2]. H. pylori vacuolat-
Sciences. Published by Elsevier Ltd. All rights reserved.
Frequency of Helicobacter pylori vacA genotypes in Ira
Table 1 The primer sequences for multiplex PCR of
vacA alleles.
S1s2 vacA1F5 CTggTCTAAAgTCgCACCCTTTgTgC
S1s2 vacA1R CAATggCTggAATgATCACggTTgTg
m1F1 CAACAATCAAggCACTATCAACTA
m1R1 CCgCATgCTTTAATgTCATCAg
m2F1 TTTggAgCCCCAggAAACATTg
m2R1 CCACACgCCCATCTTggACAA
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png cytotoxin (vacA) recently has been shown to
nhibit stimulation-induced proliferation of primary
uman CD4+ T cells [3]. This bacterium presum-
bly the widespread agent causing chronic bacterial
nfection in humans [4]. Virulence markers asso-
iated with disease include the presence of the
ene cagA and the cag pathogenicity island (PAI),
he s1/m1 and s1/m2 types of the vacuolating
ytotoxin gene, vacA, and type 1 of the epithelial
ontact-induced gene, iceA. The vacuolating cyto-
oxin (vacA) gene is present in virtually all H. pylori
trains and contains at least two variable regions,
he signal (s) region, and the middle (m) regions [5].
he s region has been divided into two subtypes, s1
nd s2, and the m region has been divided into two
ubtypes, m1 and m2 [6]. The amount of cytotoxin
roduced is highest with the s1m1 allele, followed
y the s1m2 allele, while no cytotoxin activity is
ound when s2m2 is present [6]. The purpose of
his study was to investigate the frequency of H.
ylori vacA genotypes in patients with gastric and
uodenal ulcer.igure 1 Lane 1 (ladder 100 bp), lanes 2—12 except 9
s1m2 alleles that s1 band is 200 bp andm2 band is 170 bp)
nd lanes 13—16 (s1m1 alleles that m1 band is 350 bp).
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aterials and methods
atients
n this descriptive study a total of 100 biopsy spec-
mens of Iranian untreated patients with gastric
lcer (n = 50) and duodenal ulcer (n = 50) from the
astrointestinal referral of Shariati Hospital, Tehran
niversity of Medical Sciences, were collected
etween November 2005 and August 2006. The
iopsy specimens were provided during endoscopy
ccompanied by urease positive test to determine
he H. pylori in them. The specimens of urease pos-
tive kept in PBS were carried to the bacteriology
ab, School of Public Health, Tehran University of
edical Sciences. The range age of the patients
ere 8—74 years and the number of male and
emale was equal.
. pylori strains and DNA extraction
he specimens were cultured on Brucella blood
gar media containing deﬁbrinated blood (7%),
ancomycin (5mg/l), trimethoprim (5mg/l) and
olymyxin B (2500U/l) (Merk). Then the cultures
ere incubated in a microaerophilic atmosphere at
7 ◦C for 5—10 days. The isolates were character-
zed to species level by conventional biochemical
ests (catalase, oxidase and urease). All the iso-
ated H. pylori strains were kept frozen at −70 ◦C
n the tryptone soy broth medium containing 15%
v/v) glycerol until genotyping was performed [7].
DNA of H. pylori isolates was extracted using
henol chloroform protocol [8]. Brieﬂy, 101 of
ach DNA sample was suspended in 401 of a reac-
ion mixture containing 501 comprising 50 pmol
ach primer, 101 of chromosomal DNA extracted
rom H. pylori isolates, 2U of Taq DNA polymerase,
.2mM deoxynucleoside triphosphates and 2mM
gCl2 in a gradient thermal cycler (Eppendorf, Ger-
any).
etection of vacA geotypes
or the detection of the H. pylori vacA gene in
NA extracted, we selected primers based on the
equences of the vacA gene published in the Gen-
ank database of the NCBI [9]. DNA of H. pylori
olonies was extracted in almost 3 h using manual of
traditional kit (Diatom DNA Extraction Kit). Some
arts of extracted DNA were runned on agarose gel
% with TAE 10× buffer (40Mm tris acetat. 1mM
DTA, pH 8.00). For Multiplex PCR process, primers
f vacA1F5, vacA1R for s1 and s2 alleles and primers
f m1F1, m1R1 for m1 allele and m2F1, m2R1 for
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Table 2 Frequency of patients with gastric ulcer and duodenal ulcer on the basis of age and isolated H. pylor.
Age Peptic ulcer Total (n = 50)
Gastric ulcer (n = 25) Duodenal ulcer (n = 25) No. %
No. % No. %
<20 0 0 2 8 2 4
21—30 3 12 5 20 8 16
31——40 6 24 8 32 14 28
41—50 7 28 6 24 13 26
51—60 3 12 3 12 6 12
61—70 2 8 1 4 3 6
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Total 25 100 25
m2 allele were used and were testiﬁed to be right
in GenBank by blast. Their sequences represented
in Table 1 [10]. The primers were diluted in 1—5
ratios and ﬁnal dilution was on 20 p/mol. Finally,
the amount of PCR reactions was reached 50l in
every microtube [10]. The PCR program was as fol-
lows:
A: primary denaturation in 95 ◦C for 5min. B: 30
cycles of denaturation in 95 ◦C for 1min, annealing
in 58 ◦C for 1min, extension in 72 ◦C for 1min. C:
ﬁnal extension in 72 ◦C for 7min [10].
Statistical analysis
The collected data and results of laboratory tests
were analysed by SPSS Software, Version 12.
Results
According to the results, H. pylori isolated
from 50 specimen of patients with gastric
ulcer (male = 16; female = 9) and duodenal ulcer
(male = 13; female = 12) and the vacA gene detected
in all isolates. There was no signiﬁcant difference
(P > 0.05) in rate of isolated H. pylori vacA gene
[
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Table 3 Frequency of isolated H. pylori vacA alleles (singa
ulcer and duodenal ulcer.
vacA genotypes Peptic ulcer
Gastric ulcer (n = 25) Du
No. % No
s1 25 100 25
s2 0 0 0
m1 14 56 17
m2 11 44 8
Total 25 100 250 4 8
100 50 100
etween gastric and duodenal ulcer, and also the
exes and age groups of patients(Table 2).
For every sample, two DNA bands with different
engths (one for s1 or s2 allele and the other for m1
r m2 allele) were seen in agarose gel. One band
hich was in every sample belonged to s1 allele
ith length of 200 bp. In none of the samples, s2
llele was determined. The length of m1 allele was
50 bp which was more than m2 allele with length
f 170 bp. In Fig. 1, m1, m2 and s1 bands are seen in
and 2 lanes. Among vacA genotypes the s1m1 was
he most common in H. pylori isolates from patients
ith gastric (56%) and duodenal ulcer (68%) (Fig. 1
nd Tables 3 and 4).
iscussion
solation of H. pylori from gastric mucosal frag-
ents is the most speciﬁc method for the diagnosis
f infection. Despite the high speciﬁcity of this
ethod, sensitivity rates range from 77.0 to 100%11,12]. Queiroz et al., in Brazil, found a sensi-
ivity of 94.6% [13]. Molecular biology techniques
re used for the diagnosis of H. pylori infec-
ion, genotyping of H. pylori virulence markers
l regions and middle regions) from patients with gastric
Total (n = 50)
odenal ulcer (n = 25) No. %
. %
100 50 100
0 0 0
68 31 62
32 19 38
100 50 100
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Table 4 Frequency of isolated H. pylori vacA allelic types from patients with gastric ulcer and duodenal ulcer.
vacA genotypes Peptic ulcer Total (n = 50)
Gastric ulcer (n = 25) Duodenal ulcer (n = 25) No. %
No. % No. %
s1m1 14 56 17 68 31 62
s1m2 11 44 8 32 19 38
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nd determination of susceptibility to antimicro-
ials, in isolated strains or in biopsy fragments.
he sensitivity of polymerase chain reaction (PCR)
s higher than 95.0% [14,15]. H. pylori virulence
actors, such as vacA and cagA can be identiﬁed
y several molecular biology methods, such as PCR
15—18].
The present study demonstrated a high preva-
ence of H. pylori infection of the vacA slml
enotype in patients with gastric ulcer and duode-
al ulcer. The vacA gene was detected in 50 (100%)
solated H. pylori from gastric ulcer and duodenal
lcer biopsy samples, which was similar to reported
esults from the Netherlands (93%) and Hong Kong
95.8%) [19,20]. There was no signiﬁcant difference
n rate of isolated H. pylori vacA gene between gas-
ric ulcer and duodenal ulcer, and also the sexes and
ge groups of patients (P > 0.05).
The vacA genotypes s1m1 and s1m2 in isolated
. pylori from biopsy specimens of patients with
astric ulcer and duodenal ulcer were 56, 44 and
8, 32%, respectively. The pattern of vacA s1/m1
llelic type in this study is in agreement with
hose reported in other studies [5,21—24]. How-
ver, this pattern in present study is higher than
eports from the Netherlands, Hong Kong and Nige-
ia and it is lower than reports from Brazil and Korea
21,22,24—26]. Another study from South Africa has
hown that the vacA slml allele accounted for 100%
f ulcer strains. In this study, the vacA s2m1 and
2m2 alleles were not detected in isolated H. pylori
rom biopsy specimens examined, also these results
eported in studies in south Africa and Chile [27,28].
t was reported in previous studies that the vacA
llele s2 was predominantly found in isolates from
atients with non-ulcer dyspepsia and was very rare
n strains isolated from ulcer patients. Therefore,
he vacA allele s2 is not suspected to contribute
o Peptic ulcer. The cytotoxic activity was higher
n s1m1 than in s1m2 strains and that cytotoxicity
eemed to be completely absent in s2m2 strains.
t was proposed, as the most likely explanation for
he high prevalence of the s1 genotype in the ulcer
roup, that the elevated toxicity of s1m1 strains100 50 100
ight contribute to the development of ulcerations
5,25,26,29,30].
In conclusion, this study demonstrated that vacA
lml is common genotype of H. pylori in Iranian
atients with Peptic ulcer and the vacA allele s1
f this bacterium is associated with Peptic ulcer.
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